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Abstract of JP2001 1 7681 3 
PROBLEM TO BE SOLVED: To provide a 
manufacturing method for a nitride 
semiconductor substrate which can obtain a 
nitride semiconductor substrate by 
satisfactorily removing a heterogeneous 
substrate of sapphire used to grow a nitride 
semiconductor substrate. SOLUTION: At a 1st 
stage, a base layer 3 is formed of a nitride 
semiconductor on a heterogeneous 
transparent substrate 1 . At a 2nd stage, a 
surface where a nitride semiconductor can be 
grown laterally is exposed on a flank of 
recessed part, by making the base layer 3 
uneven by etching up to the heterogeneous 
substrate 1 . At a 3rd stage, a 1st nitride 
semiconductor 4 having dislocation reduced is 
formed by growing the 1st nitride 
semiconductor 4 on the uneven base layer 3, a 
gap is formed between the heterogeneous 
substrate 1 at the bottom of the recessed part 
and the 1st nitride semiconductor 4. At a 4th 
stage, the surface of the heterogeneous 
substrate 1 where the base layer 3 is not 
formed is irradiated with an electromagnetic 
wave, to separate the heterogeneous 
substrate on the interface between the base 
layer and heterogeneous substrate, thereby 
removing the heterogeneous substrate. 
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[0 0 2 6] 2 ©Xg : Ogl5±S^T%l 3 T'S S 
^2©X@(i, 03 (a -2) (C^^nS 
^t, SfflS^ 1 ±£THU1 3 (/^77il 2, X 



umommmtb 1 3) *f$.miE#m. t%13 
zmmmmm 1 ^.x^v^yfLxmrn^ 

[0 0 2 7] ^©IgfCfc^T, a?»WtcSSl«l 

m 3 omfrzmmfa 1 ^!^*^ti**e*l 

T^n(lct<, 7J^3fc</^ft©$tfT'[HIfl£RttT 10 

tcfc^o mammttxit, w*tf, 7yA^i 

oauiflgpfc: u 7 >^«©x h bg < * o 

[0028] Ttm3icmmcmft>titmm, '> 
%<t mm^w. i # am btvntf & < > l < a 

T%l3kgifigftl toSttffi*^ i ooo*y?x 20 

1 0 0 0*y?7> h D-AW±T*fctttfrafc:l8££ft& 

WAtf 1. 0pmMTW*U\, S5fcgag«itf 

2 0 0 0*>^XhP-2>~3 0 0 Otf^XhO-A 
©^T'iJ^tiTV^i:, £lt©JM, Kffi©flS«&tf 

HT*25Si:, GaN©^t?8£1-SNi#Xtf&$?lc 30 

[0 0 2 9] S/c, ±IBOJ:9tlHg|JJitgPfcSaSfii 
^SltHU #$b<fcm£©«IB©$Stcxy^y?S 

i?* u\, o , ±fB©£ o icmm i «^>ft < t 
tmmtnx^t, m^^t^o^mtmutti^ 
t < ft*), iHrantffr&jwRicj£ft-r*& i ©affc» 

¥3fM©fc&£ffi«bB<ft*)*?3:U\, MS 40 
SIS 1 OSfkflB^SIft: 4 ©JgSgflttT?©*^©!* 

*«fcb-c\ (Etto584*w±-et, *siitt©£#ft» 
Etfffi©&#ftg{b^¥#ft£$ss-es c tm-m 

$ U\ iWti^"C©S#©«ft(4, 03g|5jKS|5fc:«j££ 
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©^ffik, fEtt©£^i&aU:ffi©*ffifc©Em*o*Jf> 
* < ft 0 > &{ii©'>ft l/«±§B«ffi{C U 7 ~>*?M ©X 
h^CTWfiJcbKft!), S^gIgW£@£D©fo 

[0 0 3 0] Dflfl©JgWi, IHlMlJffiOm^, aau: 
ai5©1>lk[H]g|5JSg|5©ifgftHt±s »tiRt?n&v^, '> 

tm®ftx<DMftfa<Df$,mm\-$n. vsmmn 
m^mmtmtztn 1 ©t{twsft4j«fjffi 

A jp] lr f$ g L fc *> © > ft § <fc o lc fg 3£ $ tl X ^ § 

X h 7^7*1 (Og|?±g[5©ifM) ^l~20(im, 
L<ttl~l OfimTfcD, Xb7-C^l (mg|5jgg|5 
©*§) £ 1 0~4 0 /xm, $?£LOi 1 5~3 5 jiraT' 
&3fc©£JBJff-f5«:i:tf-T?t3o ^©cfc^ftx h^^r 

B8pgi5*^«^-rs® 1 <Dmtmm4 <omzz< 

t«tc(4, [Hl^g|5©*g^lS< flgP±g|?©^^K< 
-rScikT-si^i:ft!5, c©J:9{ct§kfe{it©{gM5 

nfe«s»*^<t*ci:* t i»t5o Ha?Jiai?©^i2;< 
as*^j«s-rsRiffitt©3&siffi^©j«M*w±-r5© 
[0031] S2©ieT*iaia*stt5*}£kbT{i, 

?Ji/y>fXi>&l\ x>yf-y?£J;tK T±tlJl3tcgp 

7LxwattBf&mm£$n% 0 &it* ?4*yy>?x 

f So 

[0 0 3 2] J||2 0ieK*^TTil!ll3*Xy^>^ 

*ifR*Stt-r*yxyf->y (R i e) , fcit&Jty 

M-L^j^yf (R I BE) , m^^^u hpyx 
(ECR) , ^ty^-L^y^y^miD^m 

^fn&j.vj-yfjsxzm'g.mutzc tic 

<fct)> Sfk»imM**xyf-yytTTt5. WAlfx 
♦tHSSA^tcaSbfeWflfflVS- l 7 8 0 3^1812 
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^©fl9**iiitt«OA»tt«:HO*fr6, lit, 

[0033] ire, ^2©igjcfc^r, laoo^tt* 
^h^fTtffc-r**^ xh^7S\ H5K^*r io 

©*y77ffi0S!tttcjfLT;£;&£$&Wc, 0 = 
0. 1°~0. 7° , $f^L<{i9 = 0. 1°~0. 5 

3W§Sn#SU\ 0 5 08^0 8 ©jib- 

i;»<4*tiiRi««ji6n*, mmmhzt&m 

[0 0 3 4] WTt»2 0lS"«Bia*n*iai!!iOfl» 20 
±ffitf. ff«l«TBItotlT^*Tittl3T«*l* [0 
3© (b-1) ~ (b-3) ] fcoV^Tl2«t*. asp 

±isa<E«j£i 5-efflt>nT^«T«fii3T*a&5Ji^ 

Iff 1 ©I@?«2ft3ifSSl£g©m^¥#fr 1 3 CD 

H»js*k:WLHanirafc*aLrv^*T*i3'\ 

% i ©SWftStt 4 coii«wci^?ti§ <t 9 
tc, ^ioSfb*¥#*4©jSg^a%3yho-^pl 

0 0*yy7.hU-L&>±, $?£L<ttl~l 0/iml 30 

& # i l < a i ~ 5 /i mowrej&aw 5 c t^ss 

U\, *fc, flgPlffiWail 5T?«fcftT^*~Ftt 
1 3 2 ©iSfct^T §o 

[0 0 3 5] [£ 2 ©IS : agPIffifc^iil^^T^ 
«-&] S2 0Iltt, 03 (b-1) fc^Sft* 

efcate, saasi±»ciss$-&fcTfl!!i3 (^777 
112, iSrMg©^fbti¥^i 3) 

«i 3 z> mtto^mmm z *t mimic 
mm 1 5 *jbj8i-*i8t?*s. 40 

[0 0 3 6] T%i3{ciaa^ffM-r§i:i: tc£^ # 
ftRjfliaiBfc LT, % l ©nfbtmfWf 2 ©ffl£|H] 
S$©Ii;ffii:£fitH2-tm>3 0 flglUiffifctJ:, mitm 

SaS«liB^OlSfiK:J*UTflBt?n*«fc3fcllBL 

[0 0 3 7] CO«^©B3fl©««tt, ^{Cffi^^n^ 
±fB©<fcMc^£©ffi£SftLTg{btl¥^fttf 50 
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l3©i$ffi©§2 [03 (b-1) ©d] ESflSOBI 
PlROlB [03 (b-1) ©w] ^PtLTffMSftT 

t^o Mtc$?$L<ti, wamvffl. mmntcT® 

!3©iftffi©l£ (d) fcG3a$©MnS50fi (w) t<D 
H& w/dft\ 0<w/d^5, $?£L<Ui0<w/ 
d^3, <fc9#$L<tt0<w/d£l£*t«fc3fc9I 

;l/"etT«13©«BS*^OiSft*CBi-e#*. £©£ 
T%l3©«ffifre>©$g£Sft£#3ci:{c<fc 

TttSl 3 5i§£ [0 3 ( a - 1 ) ©*§£] i: HOIt© 

[0038] ±ta©£ 3 Hgtegiucnags i m 

ftTV>3£:, !3l3©IgTl£*2-tt3;£l©gfb ! I^Ni 

w 4 ©$g#\ iHiapjssposasfi i <t o t , mam 
i ©^b»«i*4 tmmm i fcorafcaatoWB 

lSSn» £©$ISfc:£4©lgT*®Kftfc:£!>g{bto# 

^fft *04c*aa»iR i oiitiRtfcoiinfc* 
OjecsTiiwioA^nfliJ&wihtsc&^T**. $ 
&Ksa»K i ^±ie©iBH©^?TX7^y^$nr 
te^Mirt o sasts i ©im 

tc, saSfiiAV ±fE©f5B©$S-exy^y^2ft 
[0 0 3 9] S2<DlSfcfe^Tx Og3±ffiA^l 1 

5 -efflfcn? ^ 3 ^ ttx t«i 3 *»#Wfc x ^ f-y 9 

U<D±Mic. Wlz-limz (b-1) ©£?fc, ftMRi 
5^Titll3©ag[5±®{cfl : Mt3i:i:-e^3o fig|5± 
SOgKHl 5©ffMffi©0Wi, f*KRB£*nrv^'f 
tlO*tt-Pfefi<, MAtf, MIdw/d©M^{Ci!jp^T 

[0 0 4 0] (Hh3£Xh5^7tf©j£tt£t3l£, 7 

irai o~20(/m, 7h7^7nii daasowpas) 
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£2-5 nm(D$>(D*Bf£t%££ffr*% 5„ ±I2iBB 
T&3 i:, lE<ii©{gi$&tf£R£©jM©£T#£ U\ 
[00 4 1] %2<DXm-E&m$t%l3&t LT 

$ fc> fe&mmfrK^mxhm, w->y^ 
mm) \z.mamm^^t, 7*hvvv?7 

T, l*ltt$©7*hT***fHH 10 

U l/yXM#-y£T%l3^$LTx-y^y? 

X^y7^tf*2BWcflMTt3 0 
[0 0 4 2] l?2©Ig{C;lo^TMktl¥»ft£x>y?- 
y^S^feKtt, OgP±iS^T«l 3 S3 (a-1 
~a-3) ] Ol^fcRlfllO^tt^fflV^Cfc^-et 
3„ Xy^y^£oTHfl£ff^t3Ji^ X 

y+ytffiff. 03 (b-1) fc^T«t9fcSaS*l 
Ki»LTTil!!l30i8iii^StfSiIfcft*JBtt, Xtilf 
^^« J f , 5S!^^«T*t)<k<, T%l3 0iJffi(c^l 20 

tl&lA, ^BWfcfc^T, 03 (b- 1 ) ~ (b-3) 

T&S^ [H|$tJffi©T%l3©M©12ti, Tift 

feT%!3©«)M£ (d) fc-TSo 
[0 0 4 3] lg2©IgTfflV^ft3{£Ii!Il 5 £ LT 

tirai 5i:LT, m&m^iit (s i o«) , m 30 

fk**y (T i OiK MWJl'a-VJ* (ZrO«), 

wtr/i/s-^A (a 1,0,) noism afk^* 
(s ixNv) ssoaft*, £rcant><D&MJ&<DM* n 

i » Mo, T K WS¥© 1 2 0 01CtU:©lBj&Wt£ 

g{k«J^ft©/SgSS6 0 o°c~ 1 10 o°c(oumc 

UXiMtKfcWbT^S, {SS)I*ffl£a{kti¥#ft 
^ffifcJgfiRtSfctt, 09*ij&ft X/^y*, CVD^ 

[0044] %z<Dxwizts^x. mm \ 5 

tt, paei*TilMl3fe:»iS1-S^ffi^ x<y^y?T& 

^>Sft«. $-rx-y^y^T'[Hlfl^^f T 
iftl 3 ±(CfiiffM l 5 £JfM&, ^©±(C l^7X h H£ 

u w - y*m lwl mm 1 xmmtum 
&mmm 0 Mfyvemmm-w 

Ttflf 3©£ffi±fcfi!III«l 5«SU col* 

6Bfao*ttK^f >y • y— 7?t«wb 3 fciaaw 50 
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&r%£s am>±mm<ofricuwmi 5 am, 

[0 0 4 5] ftiH 1 5<DMfft±. #t-Pl^W 3? 3 
O0STia»OTil!Ui3OiKB*»5flBtLTiSS«»ib 

1 ©a{k*iNM* 4 # , mm 1 5 ±*s&fcfr t,« 

§ L fcfr© J; 5 tcifl ©Sj k!%¥*l ft 4 tfffi#fi(c£5 

LT*fiLT*fe* 1 ©8fHMW4H±#*£LS 
M»jffiirc©S 1 ©£{M«S¥Stt 4 ©l$£ ft©fi!c 

I ©RflsnfctfsscMs £Hgiw*w©*§£ifgT 

[0 0 4 6] *|C % (Ojg[5±ffi^Tmi3©l^Rt>Wl 

II 5TSt>nTV>5T%S3©l^©^3©X@{C^ 

[$ 3 ©IS : i&8IU;mtf Ttfil 3 ©«^&tf «aHH© 
«£] £3©Igtix 03 (a-3, a-4) (b- 
3, b-4) t^*n*J:3K» KilHIHlO^ffM^n/c 

Ttmi3±}c, »i©gft**»*4*iss«-&*xe 

Tf*S. % 1 ©Sft*¥«ft4 t LTtt, «pfclB^«n 
ftv^, I5IR^^C^L<«, 7>F-7 (^FM 
^K-7L^V^Mi undope) ©GaN, S 
i > Ge, Rtf s n©^-rn^ 1 aw±© n 1^M^£ 

^J»^4ii. T«l3**jStSKfil«S©a<t*¥» 
f* 1 3 tlllitC^g, ^|^^(*WtH:^9 0 0°Ccfc D 

1 1 0 0 °c, m L < 1 0 5 0 VXB&ZGt 
ST*l3±tJSS*n*. c©J:5ftlfitfriig*"& 

^l©Mk^#ft4ti#ig B e B i:^5o ^1©1 
{k»#ft4©§|jir£LTtt, »tc|iS*tlftV^ 1 
0 ffSL<«2 0 0 nm&Lts cfcO^f^L 

<ti3 0 0/xmW±, Zt>iCfi£L<&5 0 0 (imKi 

^tc, 8{t»iNi{»«©«n^»**l»±t, 

f v y?m<D&xm bh\ m 1 ©^kft^uft 4 © 

£#^LTjit^S?n, P^.tf> lmmWTTfe^o 
[00 4 7] $5»{C, *fgB^C*5^T, ^3©I@{C*5 
tt^^l©afk^#i*4^ 04 (a-4) , (b- 
4) fc^tidt, M82D3fl«*t*T%13±K:, WL 
mm 0.5/1 m/WlfflfiU: 1 0 fi m/^HWTT** 
2©g{k^l¥#^l 7£)^S^-li5^3-l©I©^, 
C©Igfi{C, 1 0 /i m/B*IBIW± 5 0 0 /i 

v\ 0^19, *3-i©isi»isfiiifi*«a^iafi^ 
- 2 ©ifi-pjsfiautoav^s^ h v p 
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mmmznrcm%%i<Dmitmmfo (^3 10 
- 1 <Dim-?tt% 2 vmmmm c tm-z 

[0 0 4 8] VLTlZ%3-l<DXMRt?%3-2<DXm 

zmicmmtZo si\ %z-\<Dxmt, 04 (a- 
4) ic7Tst£vfc, B&^t^ymM3±^ j^Sii 
m 0 . 5 \i m/n^mt 1 0 n m /^?m7x\ 

it, ±12© <£ 9lCl0jj m/mm~f 0 . 5 11 m/8f?3 20 

wiu m l < « 7 \i m/mmy 1 ^ m/i»^±, 

X *) L<(i5(j m/BtP^T 1 . 5 ft m/B#P^W± 
7^§o $fd£&tf±IBiBBT&5i:> ELOG/^© 

[0049] %2<Dmitva¥mwi ikLTit, %m 

feZn%^t>\ GaNJ;0§5i»#M!iflL 

\>\ ifc, ff?3©lfbWSf*2 2&, 7yY-ZfX 30 

fe, *»&F-:/£nT£><fcv\, ^3oifk^2i^ 
fe, ^2©ie-e©EL0G«g©istc, mie^i©x 

fctt ngfBfifcj* F-^tS gfb%¥ilf*©8i£lSl 
©JS&MElStU ^©te^tflRft©g{bto*NM*: 

2©^{t%¥#^i 7©«i)Ptt, WKPuesn^ 
mmmt int. »s l < it 1 ~ 5 0 p m , £ 0 40 

$?£LOJ2~4 0/iitk £5fdi?*L<(i7~20/i 
m?**. ±iE«!ffl©l££T*fc5i:, Hia*S»k:«5 

[0 0 5 0] #{C, 04 (a-4) tC^-Tcfc^C, £53 
-2©IgT«\ ±fS*3-l©lSfc«i:D«JS«nfe 
% 2 ©g{bto¥JI|f* 1 7 ±fc, fiSc^iig^ 5 0 0 fi m/ 
«fHWT 1 0 /x m/maifitl?, $ 3 ©3<b»#i(M* 1 

8 S3-2©ie-e, 83©3{b»¥il» 

* 1 8 ±!2©£ 5 fc 5 0 0 \i 

m/B#PIJ.XT 1 0 p m/nmA±, iff g I < it 1 0 0 p 50 
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m/BfHWT 5 0 /i m/l^^±T*fe§o % 3 ©Sflftf 

m%tiimm±.vi*. MK»3©aft**»fti 8©$ 

HVPEH*W?.tl§o 

[0 0 5 1] S3-2©ieT*^M$nSS3©^bft 
^#^1 8 t LXit^ «WclB£Stu8:VW GaNfrft 

fc* 8f3©S{bftl¥$f*l 8tt, 7>F-?T?MFI*«8 
*F-y«nrt»j:t^ 7yF-7?&3£:$S B l14© 

[ 0 0 5 2 ] % 3 ©If b^^2Si* 1 8 ©M¥& MIB^ 
2©^fbtl¥#i*l 7©K»«fc0ff<lSS*n*. ^3 
©Sfbft^#*l 8©l)ftLT«, WfKffi^Snft^ 

a4©ie-e«K«[*j!a«-r*B, ifig^Mi^ 
*i»is©to3W&SfcW*5tt, ^^ijnuo^uk: 

< v>JWPW±Tf, Stl©*t«Jf»»fftf tl^«H©il 
J?^S$Ll\ Mx^. ^3©gfbfe#^l 8 ©Mi* 
WftliPtLTtt, ffSL<{i5 0/im~l 0 0 0 /i 
nu «fct)JffSL<tt8 0/im~5 0 0|imT*fe5o C© 
«t9 4KH©liJPT*SSi:, ^ttJMWnSSoa^Ki 

[0 0 5 3] ifc, ^3-l©Ig{CfeV>T^ ^2©1 

K Ge, Sn, Be, Zn, Mn, Cr, RZfMg 

m *K-^Lriafi«*5, ifcti^fbti^«{*©^ 

I I IflefcVffllOrit^C^Wt (I I I/V© 

mm<Dmictk<Tmzmmzmz#z&x 

[0 0 5 4] Jfc, ^2 ©^fb^¥#f* l 7 fcjffg 
§^©E^)^, «EW±©ftlBE*ft"PiaS«-liTfe«J: 
\t\ *2©afb*¥SI»l 7**ffiW±©R(fi*ftt?l« 
g^^Si:, %2©&fbM¥Hft:i 7©»DffiMI£ 
ftj?fc-r*©lc»SUl\ CCT\ ^BEtt±©iDEE*ft 
fctt, (t0«fcffi^%ita^&^ttfil©E*) 

tt, ttJSEO±©ffi*-p*ntf«PfcllB£*tiftv^, »s 
L<lt%E (Stflftffi) ~2. saffifftO, »Sb 

i:^ ^2 ©ifbti¥#i* 1 7 mmmmzmtt 

[0 0 5 5] »3©l8t*^T, flg|5±ffi^Ttt!ll3 

caai5rtffl5T*«iHi»©«ffi*^«5^fc^ft 
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***>©£» IHI«£fi^51^filcj£ftr«fc©£tf& 
¥#tti 7*St?) ©jSftti, aflWfcHWfllilifcSifi 

iqi©jSft*ttu*ia»«niifr6iSfiLfe* i ©ifkt* 

if ©sas« i,»sl< immmm i *<±ia©«fc ? 4 
a??^»jsnT^5 watERfre><o% i ©aw:** 
#*4 <o&mm\-$n> wiiij^oi i ©gfkti 
4 <Dtizm&m m®.<Dim<D&T*m l 

§ 0 mtmmiimz&m&mmm* 20 
sw*t, «*ifijtia* , r*as«i:»)t), ia»iip»tisi 

[0 0 5 6] £3©l6fcJ3^T, %l<DmtVD 

\mm% c t ic x *) , $ 1 ©g{kft¥Hft 4 ©Hffitf 30 

[0 0 5 7] tit, ±CLfe*3fcJB2&tf*3©3ji 
It Tiftl 3 fc»«Lfeia*±*k:» l © 
§{k1%TO*4t^$$n3fliW, T*l3t«|«U 

ttizmmzji? fc» 1 ©aftHMMW* 4 tcgp 
#WfccMjMta, *LTpaia^j*sftfc»i© 

frfc41{kWSf*li, ^*WK<Effi©^ft^aft*# 
«Wti:ft»)»SU\ 8r/c4g{k%¥*lf*t L-aiSg l 40 

2 m% 3 ©ig*» d 5g**s, % i ©g{k«j¥#f* 
% i oifti^ft4 £m$£ft3Mgffitf-9-7 

7-f 74if©fiSg1£ 1 BSt4* J:3 1» 1 ©g{fc«S¥ 
SW* 4 i^©«fcD'>4HiittB© 

[0 0 5 8] -2k S3©lStfcV>T» flg|5±S^ 
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5Sl©g{k14l¥#* 4*4^845. o£9, OgP± 

jasbTtfe»i©afb*iHi*4tffiaHii 5±icfi 

c ©£ 5 1 ©gfkft^NW* 4 ttjfifi L4ir\P, 

ia»rt»fr6j«stTtfeiB 1 ©gfk*#a«*4 *m 

I«l©«ft*-rscfc-p*fc^t, ftftMl 5±fcJffgL 
fc^©«fc3te4So ^LT, |HH$rt$!fr£i&gt3l?l 
©Sfl:W*ll#4RtfO*±iBtj«*'r*fl! 1 ©Sfk1% 
*«W*4i:t,tKffi©fi«?n^ S5K«««15± 
tt » i: A, if 3£ft© H 6 ft 4 1/ ^{fc14#»tt £ 4 5 0 $ 
fc. «ll 5*flJ^S«&t,, &fit©£P.45{gM© 

rabic, % 1 ©sftftMftftt 4 ±tai 2 <Dxmm% 3 

©Igfctt 9 S Uf o T t J; i/\ 
[0 0 5 9] WTfcWilBRl ©*©#©»* t 
^-*«©«*K"5V^TE»rS. SISffi 1 fc LT 
tt, S8SSii4§TO©±ffi^^77y7>^-ti/ca 
«s S 5> 7. r >y 7°tf£ 1 7 7 > $ ^fcSfi^ffl V ^ 

*©y«5t)tiSiB« o l z aK40S^. SK^rvytt 
tc ^ 7 7 > ^1/ $ ftT (/ ^§ -9- 7 7 7S1S©7 r v T'tc 
»377[6] (SM^IpI) ^> -9-77^7©Affitc^LTl 

aswsn* c t^>4 < 4 0 »s lv\ 

[0 0 6 0] U>SHS« 1 i:LT«> (0 0 

0 1) m[cm^±mtt^7 7^7, c 1 1 2 — 

0) ffi[Affi]?r±ffii:t§-»t77^7, Xtt (1 1 1) 

(0001) micm^mtt^7 7-(7xh^t 

BWBT%l3fc^?n5P3fl©Xh7>r7'^« 
tf, ^©-9-77^7© (112-0) jBtASDfcWbT 
SiI4ttfr5fe&l^"fn*>fc0. 1° ~0. 7° f 
TXh5>f7l^«ftWbT^*Ci: [gfk^«*©0IJ 
X.tf<l-1 OO>[Mtt^|nl]jb^05fC^-r«tatS 

Sfi©fefe©^-fn^{ce = o. r~o. 7 0 f ?>l 

7yy;l/©^7^9 (06t^t8) «ff$L<«0. 
1° ~0. 5° , &*)fi&L<&0. 1° ~0. 2° T* 

[0 0 6 1] Sfc (1 1 2-0) ffi[Affi]^±®it5 
^7 7^7T-S§i:f, aW5IHIfl©Xh7-r7TBtttt* 
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